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(57) 

tbebb5>j : ( 1) im^-nummk 

(2) ^^yy-v*y^^E^J^ (3) MIBfcs^j^^lBlSS 
nye:^— IfiSSSE^iJ, *5j:t; (4) HulB/^yy-i>> 
E^J^ISil-r^ U 3 ye :^— If {c<fc D inui^ns^j^^ < 
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1 ] TIBBS^iJ : 

( 1 ) :^mmi3\^Kmmm. ( 2 ) /^y ^-^jy^'m 
(3) mBj^^^-^i^^mmntmm^'^y'r-i^y 

^^xf (4) tm^^y'r-i^ym^iio^riimmicim 

f^. iuiBu ::iy\£i--^mMmm^mmt^ u 3 y tf 

y^-r)vx, 10 
§y^ felt 5 gy-efei., 1 mmofm^rv'/ 

-i';i/X5iy<D:^aia^jio4 -194 {iora^v^-rn^Hcfit 

Ht-^. sf*]S2i5fc©fflm7xV'^7'i';l/Xo 

143 -148 fiiOi^-rnjbHcfiiS-r^. mM-^^tm<r>m 

m7xV'>^;l'Xc 
[»5f<«5] U3ytl:^— ifili^ia^i^V^^'xUjj-^ 20 

im 1 ~4i>i'n*^iB«'Difij^^7x/'>-r;i/Xo 

lf5RS5iH^<Dlim7xV'>^';i/Xo 

7 ] U 3 y kT-^^-lf lli6EPJ*^^Sfi5R© u 
3yl£:^— tfFLP OSST'35S. »5^]Si~4V^-rn*^ 

lawoffl^^ 7x7 >^-Y;I/Xo 

[|**^ 8 ] u 3 y i£:J-— If iiii6@e?ij*w mn-^ 

Bf*S7fa«<Dffim7x/'^7Y;I/X„ 
MOPffl^ra 30 
[0 0 0 1] 

[0002] 

^7xV'>-i';l/7>-^^^-ti, 7xV'i7-i';l/7.cDti^(r 
'2^^*EiafE?^^^$-li:/c#li5iM7xV 40 

[0 0 0 3] ^o-^^^f-co«^i:{i. mmmmB^r^ 

46x 3(^7x7 'i''i';l/X ('n;!//^— '>-f;bX) i: 50 
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^rnfc7xy'^'r;bXOti5lt;:'iS^<OSaSti:*D. ^ 

; W ^- -j? ;i/ X i: h @ ^ ^ - ^ ti^ $ 
■li§i:V^9 73?*A^fX5.nTl/^?. (Mitani, K. et al., P 
roc. Natl. Acad.Sci. Vol.92, 3854-3858 (1995)) o 
C0'N;W'?->^'r;VX*fflv>fcilS^^7'ry'j7-r;l/Xft 
S^^^^:$3V^T(i:s se^^^^?-'^-i';VXKML-s;W'^- 
'>-i';I/X(DMA^''>iS;V\ -f^ti^^^W^— "^^yl/XcDti 

[0 0 0 4] ^<Dfci6<D73^<D— Oi:LT, ^)\/f^~'^ 

-Y;l/Xy/ AO^^y ^-i/y^~IB^iJ©MfJt^: U 3yt:*-f 
— tfCre (DlSillEM-eSS loxPSB^J^&if AL/c^;W'^- 
-iz-ryi/X^ge^-^^ ^?-'j7^;bx 1 1 u 3 y If :^- 
■tfCre ^%]l-rsa±Mli:^S-BrT, /^yi^-i^y 

Xiia?lc / ^y ^- y n^S: < Jfe § c cfc D . 
v-^—i^^^I/XtDti^i^jflliiJ-r^I* (Parks, RJ. et a 
1., Proc. Natl. Acad. Sci. Vol.93, 13565-13570 (19 

96)) Ifts.-^kVC^-^'^o 

[0 0 0 5] /^y^-i>'y^'ie^J©iiSiJtCloxPiB^J^If 

(inverted terminal repeat: ITR) i:>'^>y'5r— v^y-^E 
^ij i: (D^cDloxPia^'iJfDjf Ag|5futi«S-efe5o ^ p. 
{i\ ^Ei^ITR i;^^y'y-S>'y^'ga^iJi;(DP^}c51.*}ie? 

^ifARrtg*nii^t±> ^-r^iMoo ^m^^-f<omm\.ts^ 

^v>*>e.-e35§o tu5iRt/c^;W^-'^7-i';l/X(^)loxPSB5^J 
ifAgPfiti. 7xy'i7^;bX5acDm»iB^Ji88 \^xh 
§ (Parks, R. J. et al., Proc. Natl. Acad. Sci. Vo 
1.93. 13565-13570 (1996)) c S/c. ffi©loxPffi?lJ©if 
AMilbT. 77=V'J'^;l/X5MOiS»E5»J193 fiii:i9 
4 fiEi:(Dra*^^^;jnTV^S (Hardy, S. et al., J. V 
irol. Vol.71, 1842-1849 (1997)) *\ iin5>£OffAg|5 

OgPfiE^^U 3ye•:^— lf^i^iB?aj(D}f AaJffii: LTg# 

[0 0 0 6] 

[%0^/{)^P?*Lcfc9i:-r§M *f§0^O@m> jIIe 

ITR ii/^y-y— yy^~ia?iJi:cDH(Dffrc^fuHfcU 3^/ 
trB^IE^iJ^ff A L/clI^;i7xV -^^^I/X^Ji 

[0 0 0 7] 

[SS*ftf^-r§fcJ60^IS] t:h7x 
/'j7-r;l/X5M^fflv^T. :feiSiTR }L>^v^-^yy^'U 
i: <Dr5T\ U 3 y If — tlSillB^iJOffiARltg^gPfu 
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[0 0 0 8] T=5:^-^. *^B^<Ogg{±x 

C 1 ] TiaiH^iJ : 

( 1 ) j^^mu\^^mmm. ( 2 ) /^y ^~-:yy'>'m 

(3) tuiH:£*SSS;?lRlS«i2^Ji:luia/^yy->^^ 
fc'cfctf (4) Mf2/^yy-i^'>'^WiJ<DT^M^tcf4tt 

tic <fc 0 niE^nsij^^ < ^ ^ 1 00 u n e 

[0 0 0 9] 

n ^ -^4^ U A IB^J ^ if ©pinifE?!? -p T cfc 

[0 0 10] *^^{i:fev>T. y:^mm1J\^Emmm^ 

feV^Tfi. ^gaiE^Jl {4-103 fi;^)'!^tf enSo 

[0 0 1 1] *f6B^tCt5V^T. r/^yy-i/>^~|B^Jj 

tLX. Hh7T^/'>-r;l/7.5Mfc*5V>T{i. mSSBJiJ 
195 {it~358 mmf ^tl^o 
[0 0 12] ^^^{cfc'V^T. runyif-:^— tfEi^lH 

— tfj #&Ttcr-ocD ^U3ye:^— iflEiliSB^iJj 

r\ DM SI<D^»f. DNA i|(D3:S^i;S^©^fT@®SlS 

[0 0 13] \'Vuy\£i--^j (omtLTit. 
U*7 7— >>'P 1 fi*<DU:3ye-t— if Cre (Sternber 
g et al., J. Mol. Biol. Vol.150. 467-486 (1981) 

) > ^SCSaccharomyces cerevisiae)<D2 5i'D>'D 
NAt j:'3n— F*n?)F L P (Babineau et al., J. 
Biol. Chem. Vol.260, 12313-12319 (1985)). ^n1^->y 
tin'^>(^7. • TiDpSRlT'^XS Fd&*OR (Mats 
uzaki et al., Mol. Cell. Biol. Vol.8, 955-962 (198 



(3) !|frjfl2 00 0-1 5 2 7 8 1 
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8)) >s:if*we.n§c 

[0 0 14] *%H^{c*5V>T. \>^-J^~Vyfwm<!^ 

Eijife^cDTMij) iTR <s^fm^m?£\^^ o ^(om%m 
359 fi[j-)^i^*^^^f en^o 

[0 0 15] *%B^tc4oV^T. \^)ny\i-f~^wmU 
^J*^V^^-rU:4-77-i/P 1 i5|5(D'j3yif-:^— iiXre 

10 <n> run^/if:^— ififaE^Jj P^T\ DNA DN 

^T-^ityr-i/? 1 |^cD34iSS;^)^5.*^loxPSB?iJ (Ab 
remski et al., J. Biol. Chem.. 1509 -1514 (1984) 

fecttf Hoess et al., Proc. Natl. Acad. Sci. Vol. 8 
1. 1026-1029 i\m)Wmf^^^o loxPSH^lJtiTia 

i:^&^MloxPiS3^Jiiv^-5o 

[0 0 16] 5' -ATAACTTCGTATA ATGTATGC TATACGAAGHA 
20 T-3' {W3m^ : 1 ) 

3' -TATTGAAGCATAT TACATACG ATATGCnCAATA-5' (BH^J 
S^: 2) 

[0 0 17] *|g^ti:43V>T. ^U3>'e■:^— IfCre © 

tfiis^SE^jj ^)^u3ye^— ifcre mntr^^m'o 

tt. S^^loxP@B^J(D-g|3*Mffi<t>SSti:«it$tlTV>T 
fej;v\ ^P-fc. if^SloxPE5<J©ieS©M^tcJ:'5, 

30 ^^§UloxPE?iJ i: (DU-^'^'^M U 3 y if If Ore cDS 

Kt^e.*v^ioxPsa?ij (^ssioxpsa^ij) -efeoTt. 

DIS^ijO^SMloxPlH^Jif *3 LT?tt U n y 
— b'Cre ©SHfc^§. •r*t>-5DNA m<Omm. DNA ^ 

■t— tfcre £Diiiiise?ijfc-&sn§o ^-Oid^^SSlo 
xPE?iJoMi:LT, ^4MloxPia?iJOX^-+l--ll^(D 
— OtDilS^B^t/cloxPE^J (Hoess et al.. Nuclei 
c Acids Res. Vol.14. 2287-2300(1986) ) ^X-^—^ 
-MftlcO-OCD^S^BitLfcloxPSa^iJ (Lee, C. et a 
40 1., Gene Vol.14, 55-65 (1998) ) :&^W6tl§o 

[0018] *fgB^Jc *5 V^T. r U n y If — If EHE 
?|J*^yaylf:^— tfFLP (Dmntr^^] tit. Unye 
■f— tfFLP fcJ;D. n-ocD r>j ny If -f — iflSiilB^iJj 
P^-?\ DNA flO^if. DNA m(0^^h1^^-^<T)±fjU<DK 

]tsifm^^z.h^\^^^. ru^ye-f— tfl!li^E?iJj © 

mmrmtLXlt. ilft**©FRT la^ij (Bablneauet 
al., J. Biol. Chem. Vol.260, 12313-12319 (1985)) 
i^mf^n^o FRT ia^iJt±34mS:^)^6^^DNA E^iJ-^. 
^^RCDE^^IJ (!?^MFRT IB^J) «!B=^MloxPBB?iJil|11i 
50 {C-«WlcMS^nT(/^5*\ *%B^tC*3V^T. TU^ 



(4) 



^Jj J i;{iluiBS4§aFRT BB^Jfi:|5|S^ns<2®li* 

n^^ef-— tfFLP oSKi:^e>^v^FRT iH^iJ (^MSFR 
T mW trfe-^Tfe. rocDIWIDiB^iJcD^SSFRT IB^iJ 
H:j3f?ii'J3ye-f— tfFLP ^DSK^:^5^ "T^t)-^ 
DNA ilcD^if. DNA m(D^^tm'^<D-knm(DEJBifm 10 

-So 

[0 0 19] ^^B^coumzxy^/^^i/xti. se.fc 

[0 0 2 0] *^B^lCfflV>§ffli^xT7=V'j7^;l/XcDi 

v\ IXT. t hTxV'>-r;l/X5S^6iiJi:LT. S^c 
njnytr:^— lf|?«?iJj ©i^iJfc LTloxPffi^J (M^ 

[0021] fm^r7'/^-cjvx<DimmtLxii. 

x/'i/'r;l/XDNA -**ffiSeK?i-&#:i:'0ti[3Iffi^^{c 
<fc§73?S (COS-TPC :Miyake et al., Proc. Natl. A 
cad. Sci. Vol.93. 1320-1324 (1996)^ ^^XSmS^l- 
298877^^:^15) DlimTxV 

§o 40 
[0 0 2 2] S-r\ 7xV'>'l';bXEi:Rt;E3jif5?J;(^1- 

(DTx/ 'i/-i';l/X 5Sy/ A©:;'cgp»^^ty3X5 

^'^-pAxcw (UK #rjS¥8-308585^i;^$i. 15M<^pA 
dexlcwttpAxcw ©fei^ITR il-'^y'lr-v^' 

y^'*E?iJi:<^>Kti:f4ai"§, iSSBE^Jl47 ffifcl48 &.t 
(DHtC loxPlB^J^ff X Lfc3X5F'<^^ -pAxcwlSL^ 
f^fifSo ^'^)^^ ^Sffi^'Jl43 14-148 fetclIi^iH^J 

jb^#ffif i)$ij|5iP«Af 1 1 1 1 -erf^v ^-()V7.^/ 

t?DNA %^»fL, •S6{CKlenow#^lCck5¥mft«LS^ 
loxPE?^J^#ty65iBa©^figDNA ^S^-f S » C 'Dfilf'^ 50 
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J: t> Af 1 1 II mmz ja'om&Lrci mmtimmbx lox? 

WX^&^^^t^CtiC^^o ti^oTs ^SE^J147 

[0 0 2 3] $fc. uMm^nx\.^^mx^&. (iMSse 

xPSa^iJ^JfALfcaX^ F-^^^J-pAxcwigLtf^Fffil" 

cKDtfB-t^ ^S@a^Jl86{u~193 {utClMia^'J*^ 
SffiTSliJPI^^SgrAI T'Tx/ ^ 4 )V7.^ / L.^^tS 
DNA ^«»fL. ?P>^CKlenow»*ln<fc^¥?t{tffiafilo 
xPE^iJ^^tyeS^KO-a-ltDNA ^m^t^rcib. SgrAI 
J: ^3 ^tU bfc 4 ^a:^)^ait LT loxPjf Agi5ffitc# 

fDP^^tDff Aiiti. m^i^lilSl f4~192 feov^-fn*^ 
cDfiBtcioxPSa^J^&lf Ab/cc i:tc^§o 
[0 0 2 4] :k^^X\ nX5 K^^^— pAxcwl5L(DEl)l 
e?^s[^a5fSlt. loxPlB^J/EFl ot:/nt-^-/LacZ 
Aia^J^JfALfcnXS F'^^^-pAxLEFLacZlS 
L ^i'^mt^o mUK. nX5 F^i'^-pAxcwig iClo 
xPia^J/EFl a -fn^— ^ ~/l&cZ/t° U A IB^J^Jf A 
L^cnX? F^^^-pAxLEFLacZ19L fef'^SfSo Cin 
p>(Dnx5 F'^^^-^fflvx MSEbfcCOS-TPC ffifcJ; 
D g6^<Dia^x7xV 'j7'l';l'XAxLEFLacZ15L*5<fctfAxLE 

FLaczi9L (04) ^gf^sT^o ^mnm^iif^TmLrcco 

S-TPC ?*tt^f^t::a^<fc< Be^©lii^;^7-rV'>^;VX 

xDNA -M^m&nm^i^tEm^fiy^(Dmmmt 

53X~ F'^^i5f-i:Tfl^M^l^brc«^^D-y'fb 

'j7-i';l/X-e^^ (Miyake et aL.Proc. Natl. Acad. Sc 
1. Vol.93, 1320-1324 (1996)) „ 
[0 0 2 5] ^^^Ty^y^-r^PXAxLEFLacZlSLftS!^ 

Xf^SHf team# P.nSiS^i'n - y cDffli®®^ i: 
rabtffe^o -77s AxLEFLacZ19Lf^S^(DBeg^n-y 

(DttS^STOis ^J^tt\ i2^n-y^3^n-y^0^P, 
^^ic. AxLEFLacZl5Lt4iimoffli^x.7rV 
'>'t';l/Xi:{S4i"|W|®ig©:;bffi^fSitbTu^§o ^(osm 

SIH?iJl43 {it~148 fu'xOjf A (AxLEFLacZ15L) 7 
xy'i'-i';I/X<Dii58tc{Si:A.H^Pb*v^*\ i^SIB^J 
187 {4-192 {t^<r>nK\t. ry'/^^lX^TMh (D-^-f 
;V X CD ^ ^y^r - y ^"ii @ # i6 -j? -f ;l/ X <D ti 

tiie-:jT. *^B^«e.^)^ffrctC%MLfeiSSBB^Jl43 f4~ 
148 fiE'xeDffAgPfiti. t^e^aie-tiTi^/'cif Ag|5fi[ (il 
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SE?|J188 {u$/cttl93 fit) cfcDt. T^yj^-ryl/X© 
ti5il;:» ji^Jf ASI5fi[T'35§ C i:*^fiJB^Lfco 

[0 0 2 6] ^(D^^icLxm^nrcmmmmi^ it- 

148 e^loxPia^J^JfALfcffli^^7xV'i?Y;l/Xt±. 

ij 3 y {2'Cre tDlS^IH^JTfe § loxPiE^iJ^Jf A L 
nytr-t— IfCre ^%^-r§?t±«l^:Em^-iiT. 

(Parks. RJ. et al., Proc. Natl. Acad. Sci. Vol.9 
3. 13565-13570 (1996)) „ ^O^. /^y^-iyy^'m 

fiTb^'^if snso *pgB^oiimrx/ -iz-r/i/XAxLEFL 

acZlSLli. ^O-^JT-S^o 20 
[0 0 2 7] 2^fgB^<Dfflm7xV'>^;l/Xti 

imi tit. m^immmii=fA^^-rmm^77'/ 

y^X5 F=S:Hffi(DDNA ^^?fi:#ft-rS«e?BJnB1^ 
[0 0 2 8] 5ie?A^Wr§jifE?a^fflffigl^7x 30 

^ji43 {4-148 mcnx) /^^^y'r-i/yi^'mn/m^ 

iox?mm^i:xfmmmiox?mm^^XLrcmm^77'y 

^^)\^7.mfm-^o n n t^^§yioxPffi^j/sf5? A 

7X5KtuT{±> g=^MioxPB2^ij <Mmw^\u-i fe- 
ns mmx) /^^-y^-i^yimm/m&'fB/^m 

§293 iisa^ifoMfc^Af ^i:> m&^mxmm.^ 

x.7xV '>^;l/X-et± 2 oo^4MloxPBB?iJ{ctt$n/c 
/^y ^-v-'y^lH^iJ^m^n^ i: fete, ^^MloxPiH 
^iJ/ae? A /^MMloxPBB?^J(Og|55i-*^:^^ X 5 F 
(Dlf^ia 1 oxPiB^J// ^y -y- y ^'E^iJ/jie? B 
MSloxPSB^JtiiBm^ti/cffii^x. 7xV '>^;l'X;^^^m 
afE?B^$n^:^^ofcjlfe?#Affllflj^^7-r 
y^-i';ux{i, rooK^ioxPaa^JtcfefeStifc/^y^ 
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§ CD o^^&^'tc; ^y V? y ^'^ ti-f 'i' ;ux i: L 

rae?Aj rite^Bj icMit$n/ciflm^7rV 

[0 0 2 9] jtfE?«Affliam7xV'>-i';P 
XO^SMloxP@H^J©JfAfitK^^^5ui:l-J:D^ 7 

xv -iz-r^i/xfi^i^osas^n- F-r§afE?©-gi5$ 

fcti^T^ltV>fc:ffl^^7x/ -iz-r^l/X^ftSt- § <l 

-e 1 5 o Oti^O^PSloxPSB^ijOff AfSBcDM 
LT. 77"V'>-l';l/XL3mfE?i:E2A m^'?t(Dmm^ 

iox?mm^mxLrmii.^mi^^n^m^. ^f^t^r 

xPiB^ij-^s^ioxPga^^ijp^oDNA o-9--rx^pfii5-rs<^ 

gA^feS*^. ^^bfcfflit^7xV •^^;i/Xttjie?g 

< . H;^SyioxPiH?iJ/afE?A/^SMloxPiB?«JP^(DDN 
A *^y^X5 FO^^^loxPBB^J- (MG? B) -^S 

MloxPlH^JP^ODNA tcg^Sn^fcfc. jtfE?A/^S 
gJloxP|2^J^tc#fi-r § 7xV '^-r ;l/Xjt{5?*^^ t 

fcffim7xy'>^;i/x*f'^s-r§ c i::^)^T'#§o 

[0 0 3 0] 

B^-r 5 *igB^tt ens (r>%wmc o *^ & ps^* 

r-s>\ -/^x^F. DNA. §a»*. Aiia. 

«^^^0®9^^^t^±^ 1ttcBfP.*V^PSD. TMole 
cular Cloning, A Laboratory Manual, T. Maniatis 
|g2tiS (1989), Cold Spring Harbor LaboratoryJ 

[0 0 3 1] %im\\ 

(Dfe^tClnxPiP.^I»«X Lfeffl^X 7v^/'^^;I/X<^»ffl 
onxS F^->^-cD{^K 

® 7rV 'j7'l';l/XElJ^tfE3jlfE?J':^^07xV "^-f 

X 5 m.fy h.<r>x%%n:^^. is^'DimBi-'K^mt^c 

.t°U U y:^-O*^;0'!if A*n/cnX5 F^^^-pAxcw 
(EK #rffl¥8-308585^i>$g. ISHOpAdexlcwtipAxc 

w hn-xh^^ ^saii-em{wsga9i''>''-i>3>'^ 

pxcw (3.1kb ) ^fffco 
[0 0 3 2] i^ty^XS Fpxcw^Afllll-emfkU 5 
e. tcKlenow^^tc i: t) WS^^V^ft L/cm. loxPSS?iJ>& 
#ty66iSS<D^figDNA (ffiSBB5<J : 5' -GCTCGAGATAACTTC 
GTATAATGTATGCTATACGAAGTTATACGCGTTCGCTCGGTACCCGCCAT 



9 

G-3' (iE^iJ#^: 3) fecfct>"^offl?lii. 02#M) ^ 

tcloxPffi?iJA'^m*nfcy'7X5 FpycwlSL (3.2kb ) 
^fffco 7^5X5 FpycwlSL 4iOTx/'>-l';l/7> SM^' 

^ : 4 XZ-m-fo 
Co 0 3 3] 0 3X5 K^^'^— pAxcw ^Swalfeit; 

Csp45i-eraB#tm{(:L. 7xy'>-r;i/X^VA(D±gp^> 

§#iy*^28kb©»r>t(a) >&ff/co Sfc, 3X5 F-<^^ 
-pAxcw ^Csp45Ife<fcr5PstIT'|pI^lcMfbL. Try^ 10 

-r;VX'yVA^#$*V^l^l3kb(D»f>t(b) ^ftrco 

tc, :/^X5 FpycwlSL ^SwaI43i:tfPstI-T:-[WIB#tcyi{b 

77=V'^7'i';i/xyVAfeii^#Cy|^i.2kb ©IffM- 

(c) ^fffcc :^^V^T% (a)(b)(c) <0 3if>T-^^^'y-i> 
a^L. 7x/'>^;VX'y'VAO:^g|5^^^a?^. *^oi4 
7 {4^148 f4£DP^tloxPSE?flJ*^iiA^nfc:3X5F-^^ 
^— pAxcwlSL^tf/co 

[0034]® f=77.^ KpUC119<0$iJPIP^Ecll36II 

xPSa?IJ;0'^JfA$n/cy^X5 FpuLwLC Lee G. et. al. 20 
GeneVol.l4. 55-65 (1998)) ^SOPI^^XhoITM^b 
f^v ^SiUloxPia?lJfecfct>*fflllPmNheIg|5^u^at?60ffi 
SiD-a-lSDNA (BE?iJ#^: 5*5J:t;@B^J#€ : 6) >&3i 
ISL, SwaIgPfiii;7ye~>U yBttaf5?ii<^P^(cfitH 
-r^H^^MloxPE^iJJ&^SMloxPSa^iJlcB^bfc^'^X 
5 FpuLwM i&f#rco 

5'-TCGAGTCCGGAATAACTTCGTATAACGTATACTATACGAAGTTATGC 
TAGCATTTAAATG-3' ( : 5 ) 

3' -CAGGCCTTATTGAAGCATATTGCATATGATATGCnCAATACGATCG 
TAAAmACAGCT-5' (iB^J#^ : 6) 30 

[0 0 3 5]® EFl aT'n^-^-A^P.LacZSe?^ 
Wm-^'fv X 5 FpEFLacZ (# r?i¥7-298877^i;^fg, 
llM) ^Hindlll 'QXmmmi^mYA.. fxi^-^ 
-/LacZ/4< U A iB?aj^#tf ir^t^fffcio il 0»T>t^> 
:/^X5 FpUC119(DEcll36IIg|5f4fcloxPE^J/SwalS|5{i 

/^SMioxPBe?o*^m$ tifciuiH®-ci# e> n/c :/7 x 

5 FpULwM <DSwaIg|5fi[{cifXL. :'°vX5 FpULEFLacZM 
(G.lkb . 03) ^tffco :^^V>T\ y^X5FpULEFLac 
ZM>&NheIteJ;tfAsp718-e|W|Hftc?gfbm*ii^WkL. 
loxPffi^iJ/yn^-^f-/LacZ/4?y AlH^iJ^^tyHf^T- 40 
^ff/Co ^ (I(DBf>T-^3X5 FpAxcwl5L©SwaIg|5 
fitfilffALfcnXS FpAxLEFLacZlSL ^tf^Co 
[0 0 3 6] ^]®^J2 

7T^V'^^;l/X5^jyyAtDiiagR^i|191 fei;l92 fejl 
gpjXS F^-»^-g>{1sS 

CD ^SIt?lJ 1 coCDTf^K t /c 7^5 X 5 Fpxcw;SrSgrAI 
^ifbU. $ StKlenowP^tc J; !3 j^4^^¥jf f(:L/c:^t^ 
loxPga^J^^tyeS^SoD^figDNA (^SSE^lJ : 5' -GTACT 
CGAGATAACTTCGTATAATGTATGCTATACGAAGTTATACGCGTTCGCTC 50 



#^2000-1 5278 1 
10 

GGTACCCGGCCGG-3\ (SE?iJ#^ : 7) tecfctf^-tOfflffi 

m.. ii2#fi€ ^jfAU 7xy'i7^;uxyyi.(Di9i 

fitfcl92 fuilOP^tCloxPE5lJ;^)^lfX$nrc:/^X5 Fpy 
CW19L (3.2kb ) ^If/io y^X5Fpycwl9L t^(D7-r 
y -j; -r ;l/X 5 M -JrV l.(D&m' h 523bpS TOmSSB^^J 

[0037]® :/^X5 Fpycwl9L ;&SwaI*3j;tfPstI 

■e^^tc^mb LTff fc7xV -^-f ;i/xy y Afeii^^ty 

lt)1.2kb <m'^}L. ^fiSMl^-eliSbfcpAxcw ^Swal 
fc'J;t;Csp45IT*|WI^te:?^fkLfc:if)T-(a) . ^^mcpAxc 
w ^Csp45I*3ckt>'PstI-e|lI0ttC-?g{[:LfcifK- (b)cr)3Bf 

^•a-^^. :/b^oi91 {4ill92 fu^©r^lcloxPgB?iJA^Jf A$ 
tirc3X5 F'^^:5f-pAxcwl9L^t#;c:= 

[0 0 3 8]® ^ffiM 1 Lf^ X 5 FpULE 

FLacZMJ; D!#fcloxPiB?iJ/ynt-^-/LacZ/>t°U A 
ga?iJ^-a-iyifK'^> 3X5 FpAxcwl9Lcr)SwaIg|5fit(cff A 
U 3X5 FpAxLEFLacZlQL ^^fffco 

[0 0 3 9] ^]fffiM3 

7-7^v^^;i/X5g-iyyA(y)t^Xif^^iii47 fejiHs feh 

^;VXcDf^S 

QE) im^7xy>-r>'i/x<Df^s 

^fii^lJK 2Tf^SL/c3X5 F^^^?f- (pAxLEFLacZ 
15L ^ pAxLEFLacZ19L) 7-ry '>-f';bX 5 

5i5(D^^ti5iiy7xy'^-Y;i'X'^^^- (EiRmsaiE? 

^'K^ OITR i:>'^'y'!r— i»^^~|B^Ji;cDrati:loxP@E^J 
^IfAb, *^'C»ElMe^^^§i?ffitCloxP@B5<J/'EFl a-f 

D ^ -/LacZ/4-° U A la^ij A L fcfflm^ 7 x y 

^ 6 tf ;1/XDNA (DfiJPI^^Mfbtc J; S @ fi^ll^t ^ 
7-ry'^^-l';l'XO|p|^S«gE#<D:^J* (Miyake et al., 

Proc. Natl. Acad. Set. Vol.93, 1320-1324 (1996). 
S.i:;!|tFjg¥7-298877^i.^fg) KVl^TCo 

[0 0 4 0] E3a{E?^^^Lfctl h7T^V'i''r;l/X5 
MS*t*T'fe§Ad5-dlX (Saito. I. et al., J. Viro 
1. Vol.54, 711-719 (1985)) cD'>'l';PXDNA -^i^M 

eg5fi^f*^$iffi»*EcoT22i i:mitLrco c(D'y-f)i 

XDNA -*SgeK?S^f*i:. 3X5 F-^^^f-pAxLEF 
LacZlSL (HSiMlTf^S) fcb<tt3X5F^^^- 

pAxLEFLacZ19L (mmm27:im) tl:\ U >^*;l/^> 

-r^^y^-^^c$#EU 2~3jiK^«brco -i^-r 

tf-^-r^l/XtS (-'^-^-Y^VXa) ^IliSL. 24?X-7^'^ 
D:/U-F-e±g«L/c293 liiStC2'^x;l/-foM^? 

^^:J:^)'^-^';^XDNA ^HSL/co 'i?-r';l/XDNA ^XholM 



11 



10 



B^M^^Tf/^y^^lT. (AxLEFLacZ15L$fe{iAxLEFL 

acZ19U 0 4) i^u—y^m^bfco 

[0 0 4 1] mn. iKDiomvimLrcmm^Tv'y^ 

Seq'>'l';UX^P->'T355o AxLEFLacZ15L(DJi^{i6 

Kmnm^ti^sm->u~y(oiiiMmmtmm\^v^ 

^tzo —13. AxLEFLacZ19LO^-&fil2^n-ycFi3^n 
-y^'^S P-y-efe ^©fcB3^S{iAxLEFLacZl 

[0 0 4 2] "i^-Y/l/XDNA OMI'fJCflH/^&i^b^o/c'^x;!/ 
J;D. AxLEFLacZ15Lli#3^^n->'<D> AxLEFLacZ19L{i 

[0 0 4 3] 0 AxLEFLacZ15L:&e.tf{;:AxLEFLacZ19LO 

AxLEFLacZ15L^P.tf{cAxLEFLacZ19L©EIi:^'>-l';l'X®0 

SEQUENCE LISTING 
<110> Sumitomo Pharmaceuticals Co., Ltd. 
<120> Novel Recombinant Adenovirus 
<130> SP-10-004 
<160> 8 



(7) #5fl2 0 0 0-1 5 2 7 8 1 

12 

[0 0 4 4] ^CDIS^. AxLEFLacZ15L©:'jffiti3.4 x 10 
" PFU/mK AxLEFLacZ19L(D;'ji6^±3.4 x lO" PFU/mlT-^ 

>y ^--Jy^^'^^l t oH^coioxPiE^iJ^-&ty^1-*jlfE? 

[00 4 5] 

*^H^l^ J: D > Tf / 'i7-Y;l/X<Dtt5BlCi2S^(Dae^* 

[0 0 4 6] 
[i2^J^] 



20 



[0 0 4 7] 



[0 0 4 8] 



[0 0 4 9] 



[0 0 5 0] 



<210> 1 
<211> 34 
<212> DNA 

<213> Bacteriophage PI 
<400> 1 

ataacttcgt ataatgtatg ctatacgaag ttat 

<210> 2 
<211> 34 
<212> DNA 

<213> Bacteriophage PI 

<400> 2 

ataacttcgt atagcataca ttatacgaag ttat 

<210> 3 

<211> 66 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gctcgagata acttcgtata atgtatgcta tacgaagtta tacgcgttcg ctcggtaccc 
gccatg 

<210> 4 



34 



34 



60 
66 



[0 0 5 1] 



[0 0 5 2] 



[0 0 5 3] 



[0 0 5 4] 



(8) #r^2 0 0 0- 1 5 2 7 8 1 

13 14 
<211> 521 
<212> DNA 

<213> Artificial Sequence 

<400> 4 

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60 

ttgtgacgtg gcgcggggcg tgggaacggg gcgggtgacg tagtagtgtg gcggaagtgt 120 

gatgttgcaa gtgtggcgga acacatggct cgagataact tcgtataatg tatgctatac 180 

gaagttatac gcgttcgctc ggtacccgcc atgtaagcga cggatgtggc aaaagtgacg 240 

tttttggtgt gcgccggtgt acacaggaag tgacaatttt cgcgcggttt taggcggatg 300 

ttgtagtaaa tttgggcgta accgagtaag atttggccat tttcgcggga aaactgaata 360 

agaggaagtg aaatctgaat aattttgtgt tactcatagc gcgtaatatt tgtctagggc 420 

cgcggggact ttgaccgttt acgtggagac tcgcccaggt gtttttctca ggtgttttcc 480 

gcgttccggg tcaaagttgg cgttttatta ttatagtcag c 521 

<210> 5 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

tcgagtccgg aataacttc gtataacgta tactatacgaa gttatgctag catttaaatg 

<210> 6 

<211> 60 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 

<210> 7 
<211> 68 

<212> DNA 

<213> Artificial Sequence 
<400> 7 

gtactcgaga taacttcgta taatgtatgc tatacgaagt tatacgcgtt cgctcggtac 
ccggccgg 



60 



60 



60 
68 



<210> 8 
<211> 523 

<212> DNA 

<213> Artificial Sequence 
<400> 8 

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60 

ttgtgacgtg gcgcggggcg tgggaacggg gcgggtgacg tagtagtgtg gcggaagtgt 120 
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg 180 
gtgtgcgccg ggtactcgag ataacttcgt ataatgtatg ctatacgaag ttatacgcgt 240 
tcgctcggta cccggccggt gtacacagga agtgacaatt ttcgcgcggt tttaggcgga 
tgttgtagta aatttgggcg taaccgagta agatttggcc attttcgcgg gaaaactgaa 
taagaggaag tgaaatctga ataattttgt gttactcata gcgcgtaata tttgtctagg 420 
gccgcgggga ctttgaccgt ttacgtggag actcgcccag gtgtttttct caggtgtttt 480 
ccgcgttccg ggtcaaagtt ggcgttttat tattatagtc age 523 



300 
360 
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[01] milt. 3X5 F^^^-pAxcw (D«ji^7r;-r 

c . sw. s . N «^n^~n. mmmmiai. swaK 

[0 2] H2t±. fch7xV'>^;l/X5SJOlSi*^5. 
455 #i$-?:-cDi^SE?y^ *5.I>"tcITR ii/^y^-i>> 
^'iS^iJ t (Df^fCffiX b/cIoxPBE^lJ^^ty-a-^DNA (66bp 
:|3j;t>*68bp) O^SE^iJ^^-To 0ff. ±[Bltfe<fct>*T 

fRi#(DH:^{^loxPiE?iJ^#tyDNA toJfAfSB^^L. T 

ADNA 4'<D*^(D^SiB?iJti34mS01oxP|B?lJ^> 'l^t. 



(9) !|tr)i2 0 0 0- 1 5 2 7 8 1 

16 

* [H3] B3tt^ :/7X5 FpULEFLacZMcOtiji^^-rii 
iC01?^5o 0fl3, Emm a-/n^-:5r-^ LacZ«:^ 

\ox?mn. mm^m'7^im^mox?m\^^siro Ap" 

[04] 0 4tt. ffl5^^7-rV'^^;l/X (AxLEFLacZlSL 
^P.t>"ti:AxLEFLacZ19L) (Dliig*S^-riiS0"eS§o 0 

EFtJEFl aynt— . LacZti^'cBiKLacZjlfE 
pAtit°U AE^J. ¥l±7xV'>'l';bX(D^^yy— >' 



[01] 



[03] 



C S« C S N 



PRtl 




AE 1 A«E 1 B 



-o 



A dS 



AE3 



p Ax c w U2.5kb) 



AspTia 



COS 



-Csp451 





(10) 



!|trj|2 0 0 0-l 5 2 7 8 1 



[02] 



Ad5 



1 

51 
101 



CATCATCAAT AATATACCTT ATTTTGGATT GAAGCCAATA TGATAATGAO 
OGGGTGGAGT TTGTGACGTG QCGCGGGGCG TGGGAACGGG GCGGGTGACQ 



Afllll 

TAGfTAGTGTG GCGGAAGTGT GATGTTGCAA GTGTGGCGGA AC ftC . RT(^ ft>A 



f — vhnf !oxF Midi Kpnl 

CctcgagATMCTTCGTATAATGTATGCTATACGAAGTTATacgcgtTCGCTCgg^ 

.GTAbtcgagATAACTTMTATAATGTATCCTATACGAAGmTacg^^ 

* 19L — 



15C 



151 GCGACGGATG TGGCAAAA6T GACGTTTTTG GTGTGCGCCG GTGTjACACAG 
y y — :/ y g^d SgrAI 

201 
251 
301 
351 
401 



i gAfcaMACAA yytTcaeoed aTttT AGGfca gatottotao Tfta*TiTggG 

CGTAACCGAG TAAGATTTG6 CCATMICSC OOOAAAACTG AATAA0AG6A 
AGIGAAATCT GAATAATTTT OTGTTACTCA TAQCOCGTAA TATTTQTCTA 



GQQCCGCq GG GACTTTGACC GTTTACGTGG AGACTCGCCC AGGTGTTTTT 
CTCAGGTGTT TTCCGCGTTC CGGGTCAAAG TTGGCGTTTT ATTATTATAG 
451 TCAGC 



F ^f-A(##) 4B024 AAOl AA20 BA80 CAOl DA03 
EA04 EA06 FA02 GAll GA18 
HA17 

4B065 AA93X AA95Y ABOl AC20 

BAOl BA02 BCOl BD50 CA44 
4C084 AA13 NA06 NA07 NAIO 



